Introduction.
Despite high circulating progesterone levels during pseudopregnancy, doe rabbits may display oestrous behavior (Hammond and Marshall, 1925 ; Caillol et al., 1983) . During this period, circulating oestrogen levels are too low and variable to be clearly related to sexual behavior (Caillol et al., 1983) . The ovarian follicles are the only compartment aromatizing androgens and synthesizing oestrogens (Marchut, 1977) , and the mean concentration of sex steroids is far higher in follicular fluid than in peripheral serum. Furthermore, in non-pregnant nonpseudopregnant rabbits, there is a relationship between sexual behavior and sex steroid concentrations in follicular fluid (Lefevre and Caillol, 1978) . In this species, few data are available concerning the pattern of follicular sex steroids during pseudopregnancy. Osteen and Mills (1980) have shown that large, steroido- genically active follicles reappeared between Days 2 and 6 of pseudopregnancy ; they did not give any information on the second part of this period.
Therefore, in the present study we have tried to describe changes in sexual behavior by using a previously reported scoring system (Caillol et al., 1983) Steroid radioimmunoassay in follicular fluid. - The fluids of individual females were assayed separately. Progesterqne (P), oestrone (E!1, oestradiol-17(3 (E 2 ), testosterone (T) and androstenedione (0 4 ) were assayed.
Chemicals. &horbar; Non-radioactive steroids were purchased from Steraloids.
Radioactive steroids were obtained from the Radiochemical Centre (Amersham).
Merck analytical-grade solvents were used without re-distillation.
Assays. &horbar; The thawed follicular fluid (1 to 15 mg/female) was diluted in 1.0 mi of phosphate buffer (pH 6.9) ; 0.5 ml were used for P, E l and E 2 assays and 0.5 ml for T and 0 4 assays. We used the techniques described by Castanier and Scholler (1970) for P, E l and E 2 assays. Androgens were determined according to Roger et al. (1979) . Briefly, after the addition of 1 000 cpm of radioactive hormones for recovery calculation, unconjugated steroids were extracted with 5 ml of diethyl ether. After the aqueous phase had been deep-frozen, the organic phase was decanted and dried under a stream of nitrogen. P, E l and E 2 were purified on Sephadex LH 20 microcolumns (height : 5 cm ; benzene/ethanol, 90 v/10 v as eluent) ; T and O Q were purified on celite microcolumns (height : 8 cm ; polyethylene glycol as stationary phase, isooctane with increasing proportions of benzene as eluent).
After chromatography, the eluents were fractioned into three aliquots, one to determine procedural loss ; after the addition of 10 pg of radioactive steroid, the other two aliquots were dried and re-dissolved in 200 >1 of phosphate buffer containing the diluted antiserum. Bound and free steroids were separated by extracting the free fraction with scintillation fluid, according to Castanier and Scholler (1970 (Lefebvre, 1980 (Lefebvre, 1980 fig. 1 A) . It seemed that (1) mean oestrogen concentrations were higher on Days 6, 9 and 18 than on Days 12 and 15 (39 ± 9 vs 23 ± 4 pg/mg of follicular fluid for E l ; 23 ± 6 vs 9 ± 3 pg/mg of follicular fluid for E 2 ) ( fig. 1 C) and that (2) 0 4 and T concentrations were highest on Day 6 ; T levels were minimal on Day 15 ( fig. 1 D) . Levels of E l and T were always higher than levels of E 2 and 0 4 . P concentrations fluctuated between 100 and 200 pg/mg of follicular fluid, with a minimal value on Day 9 ( fig. 1 B) .
Nevertheless, classical statistical analysis showed no significant differences during pseudopregnancy either in sexual behavior score or in sex steroid concentrations in follicular fluid, probably due to great individual variations (P > 0.05). So, the 5 stages of pseudopregnancy were compared using the generalized distance (D 2 ) of Mahalanobis, providing a means by which behavioral and endocrine factors could be interrelated simultaneously. Preliminary analysis showed that the contribution of two variables, E l and P, to D 2 was low (5 and 3 %, respectively, as against at least 14 % for the other 4 variables). The projection of average points and their confidence circle on the plane defined by the first two canonical axes showed that Days 9 and 12 completely overlapped ; Day 15 partially overlapped these two days and Day 6 ( fig. 2 A) . So, the data from Days 9 and 12 were grouped and the same analysis was performed with 4 variables (SBS, T, E 2 and A 4 )-Significant D 2 values were obtained between Day 6, Days 9 + 12 and Day 18 (P < 0.025) ( fig. 2 B) .
Four periods were then considered during pseudopregnancy : Days 6, 9 + 12, 15 and 18. Among the six variables studied, those giving a maximal distance between paired periods were determined by calculating discriminant functions. The sexual behavior score and the two androgens allowed good separation of Day 6 from Days 9 + 12 and 18 ( fig. 3 A, B) . Days 9 + 12 and 18 were discriminated by a compound of the main 4 variables (SBS, E 2 , T and A 4 ) ( fig. 3 C) and Days 15 and 18 were separated by a compound of 2 variables only : sexual behavior score and progesterone concentrations ( fig. 3 D) .
Relationships between follicular steroid concentrations and sexual behavior during pseudopregnancy. -A significant correlation (P < 0.01) was observed between follicular fluid concentrations of E l and E 2 (r = 0.71), E l and T (r = 0.56), E 2 and T (r = 0.49) and T and 0 4 (r = 0.78). No concomitant variation was found between P concentrations or sexual behavior score and the other variables. However, deeply dioestrous females always had undetectable levels of E 2 ( fig. 4 A) ; follicular concentrations of E l and E 2 in oestrous and dioestrous females were always detectable and linearly related, whatever the stages of pseudopregnancy ( fig. 4 A, B) .
Discussion.
A few rabbits submitted to mating when presented to males on only one definite day during pseudopregnancy. At the end of this period, 3 out of 5 females were receptive. These results confirm the observations of Hammond and Marshall (1925) , Friedman (1938) and Rubin and Azrin (1967) who all reported irregular mating during pseudopregnancy and the appearance of oestrous behavior at the end of this period. More females submitted to mating when presented to males every day during pseudopregnancy (Caillol et al., 1983) . As already shown by Lef6vre and Moret (1978) Day 6 is a key period in pseudopregnancy. The corpus luteum becomes an oestradiol-dependent tissue (Miller and Keyes, 1978) and luteotropic oestrogen is supplied by the large follicles on the ovary (Keyes and Nalbandov, 1967) . From Day 6, the proportion of oestrous females significantly decreases (Caillol et al., 19831. Days 9 and 12 correspond to the period of maximal circulating levels of progesterone (Harrington and Rothermel, 1977 ; Richardson and Oliphant, 1981 ; Caillol et al., 1983) . Few females are receptive (Caillol et al., 1983 ). The discriminant function shows that this period differs significantly from Day 6 as to sexual behavior and androgen concentration in follicular fluid.
Day 15 corresponds to the period of luteolysis (Carlson and Gole, 1978 ; Satoh et al., 1980) . Our results show ' that oestrogen and androgen concentrations in follicular fluid are depressed and that the sexual behavior score is minimal.
Day 18 corresponds to the end of pseudopregnancy and clearly differs from all the other stages. Circulating P levels are very low (Caillol et al., 1983 (Younglai, 1972 (Younglai, , 1973 . T concentrations were also correlated to E l and E 2 concentrations, and T is known to be the immediate precursor of E 2 -170 synthesis in the follicle (Younglai, 1972 ; Patwardhan and Lanthier, 1977 ; Marchut, 1977 (Beyer and McDonald, 1973) and that active immunization against oestradiol-170 inhibits this behavior (Elsaesser, 1980 
